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1. llesu u 3212494 AU CIUILIHHBI

dopmupoBaHHE y CTYJICHTOB 3HaHUN O HEMPEPHIBHBIX U JUCKPETHBIX CUTHAJIAX, O
criocobax nmoiay4deHust 1 00paboTku nHopManuu B HUGPOBOM BHIE, TPUHIIUTIAX
NOCTPOCHHS IU(PPOBBIX YCTPOUCTB AJII U3MEPEHHUSI SIEKTPUUECKUX BEITNIHH.

Kparkoe conep:xanue 1ucCUNIMHBI

[Ipu u3ydeHnn TUCIUIUINHBI 00€CTIeYMBAETCsI MOATOTOBKA CTy/ACHTa B 001acTH
MHUKPOIPOLIECCOPHBIX YCTPONCTB, IPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH ITpoOIeMamMu
MUKPOIPOLIECCOPHON TEXHUKH, 0c000€ BHUMAHHE YIEISIETCSA CIOCO0aM MOIyYEHUs U

00paboTK HH(pOpMaLMU B LU(PPOBOM BUJE.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

AUCHUIIJINHbI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIIUTUTHHE

VYK-2 CnocoGen onpeaensTh Kpyr 3a7ad B paMKax
MOCTaBJICHHOU el u BBIGI/IpaTI: OIITUMAJIbHBIC
CHOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOINX

IIPaBOBBIX HOPM, HMEIOIIUXCSA PECYPCOB U
OTpaHUYCHUH

3HaeT: MPUHLUIIBI TOCTPOEHUS HHU(POBBIX
N3MEPUTENIBHBIX YCTPOMCTB HA OCHOBE
COBPEMEHHOM IIEMEHTHOM 0a3bl

YMeeT: aHaJIM3UPOBaTh METPOJIOTHUECKHE
XapaKTEPUCTUKH UPPOBBIX U3MEPHUTEIBHBIX
KaHaJIOB

lMeeT MpakTUYeCKU OIBIT: IPOCKTUPOBAHUS
U(PPOBBIX N3MEPUTENBHBIX YCTPOICTB Ha
COBPEMEHHOM AJIEMEHTHOM Oa3ze;
POrpaMMHUPOBAHMsI KOHTPOJUIEPOB JUIs OIpoca
(PPOBBIX CEHCOPOB

YK-6 CriocobeH yrpaBisiTh CBOUM BPEMEHEM,
BBICTPANBATh M PEATU30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS HAa OCHOBE MIPUHIUIIOB 00pa30BaHUs
B TEYECHHUE BCEU KU3HU

YMeeT: aHaIM3UpOBaTh U POTHO3UPOBATh Pa3BUTHE
U3MEPUTENILHBIX YCTPOUCTB sl IU(POBOIA
WHIYCTPUH

3. Mecro aucuuninHbl B ctpykrype OII BO

[TepeueHb MPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB pabOT yueOHOTO IMIaHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

YyeOHast MpaKTHKA, TEXHOJIOTHYECKast (IPOEKTHO-
TEXHOJIOTHYECKas) MPaKTHKa (2 ceMecTp)

1.®.12.M7.03 UHTEmIeKTyabHbIE U3MEPUTETbHBIE
CUCTEMBI,

1.®.12.M7.02 IIporpammHoe obecrieueHne
N3MCPUTCIIBHBIX TPOIICCCOB

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI>IM
IIp1 OCBOCHUU IIaHHOﬁ JUCTUITIINHBI 1 HpH06peT€HHBIM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCIHUILINH:

Hucuunimna

TpeboBanus

YyeOHast MpaKTHKa, TEXHOJIOTn4eckas (IPOEKTHO-
TEXHOJIOTUYECKas) IpaKkTUKa (2 ceMecTp)

3HAeT: ’TUYECKUE HOPMBI U YCTAHOBJICHHBIE
MpaBuiia KOMAaHAHON pabOThI, CIOCOOBI TEPBUYHOM
00paboTku nHpOpMaIIMK YMEET: pa3padaThiBaTh

MAaTCMATHYCCKUC MOACIIN, aJITOPUTMBI 1




KOMITBIOTEPHBIE TIPOTPaAMM ISl IPEIOKEHHBIX
3a/1a4, KPUTHYECKH OIICHUTH 3P (HEKTUBHOCTH
WCTIOTB30BaHUS BPEMEHHU TIPU PEIICHUU
MOCTaBJICHHBIX 3a]1a4, a TAK)Ke, OTHOCUTEIIbHO
MOJy4YEHHOTO PE3yJIbTaTa, UCIOIb30BaTh
MaTeMaTU4eCKUH anmapar B pelieHun
npodhecCHOHANBHBIX 33/1a4, HAXOAUTh U KPUTHUECKHU
AQHAJTM3UPOBATh HHPOPMAIIUIO, HEOOXOIUMYTO IS
[peLLICHUs TOCTAaBIEHHOM 3a1aun Umeer
MPAKTUYECKHI OMBIT: y4yacTusi B oOMeHe
uHGOpMAIUeH, 3SHAHUSIMHU U OIBITOM B HHTEpPECaX
BBIMIOJTHEHUS] KOMaHTHOM 3a]1aui, OLIEHKH
TTUYHOCTHBIX PECYPCOB TIO JOCTIKEHUIO TIeNei
YVIpaBJICHUS CBOUM BpEMEHEM [Tl YCIEIITHOTO
BBITIOJTHEHUS TTOPYYCHHOUN pabOThI U CAMOPa3BHUTHS,
MPOrpaMMHOM peanu3aliy alropuTMOB 3a1a4
npohecCHOHANTBHON IeATeTbHOCTH, TEKOMITO3UIIUN
MOCTaBJICHHOM 3a/1a4H, Bbliesss e€ 0a30BbIe
COCTaBJISIOIINE

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 .

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero 10 CeMecTpaM B yacax
Bun yue6Hol paboThl
4acoB Homep cemectpa
3
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 3 37
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX 0
TEXHOJIOT Ui
[lonroroBka k nuddepeHIpoOBaHHOMY 3a4ETy 20 20
[ToaroroBka K BHITIOJIHEHHUIO MPAKTHYECKUX padOT U 5175 5175
oQopMIIeHHE OTYETOB IO MPAKTHUECKUM paboTam ’
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,25 8,25
Bux konTpons (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. ConeprxkaHue TUCHMIIIIMHBI

N O0beM ayaTUTOPHBIX 3aHATHI
o
a3z[_ena HaunmenoBanue pasienoB AUCIUILUIMHBI 0 BHJIaM B Yacax
i Beero | JI] 113 | JIP
BBenenne. Apxutektypa MUKpOoKOHTposuiepoB STM32. Anpo
1 16 8 8 0
ARM Cortex. PaboTa ¢ nopramMu BBOJa-BbIBO/IA




2 |U3mepeHue BpeMEHHBIX UHTEPBAJIOB, TakTHpoBanue, HINM 12 4 8 0
3 Urenue u 3anuch uaMepseMoii uHpopmarum, padora c FLASH- ] 4 4 0
MaMsThIO
4 Cucrema npepsiBanuil. [IpuoputeTsl 3a71a4 B HUPPOBBIX 4 4 0 0
WN3MEPHUTENIBHBIX YCTPOUCTBAX
5 AHasioro-1ugpoBoii npeodpaszoparens. Mcnons3opanue AL B 12 6 6 0
U(PPOBBIX U3MEPHUTEIBHBIX YCTPOHCTBAX
6  [MuTepdeiicel cBs3u B 1M(POBBIX U3MEPUTEIBHBIX YCTPOUCTBAX 12 6 6 0
5.1. Jlexkuumn
Ne Ne Kox-
HaumeHoBaHMe WM KpaTKoe CoJiepKaHue JIEKIIMOHHOTO 3aHATUS BO
JIEKLMH [pa3ienal
4acoB
Brenenue. Apxutekrypa MUKpokoHTpoiuiepa STM32. OcoOeHHOCTH COCTaBICHUS
porpamMM it MUKpOKOHTposutepoB. bubnnorexka HAL. Kondurypatop
1,2 1 4
STM32Cube. O630p KOMIUIATOPOB, MporpamMmaropoB. Cpena pazpadbotku IAR
Embedded Workbench for ARM Cortex.
3.4 1 PaboTa ¢ mopramMu BBOJa-BbIBOIa MUKPOKOHTpoIIIepa. PexumMbl paboThl TUHUNA 4
’ MOpTOB BBOAA-BhIBOAA. KoH(Urypamms THHUN.
TaxkTupoBaHne MUKpOKOHTposuiepa. Taiimepsl-cueTunku. Pabora Taiimepos-
5,6 2 4
cueTunkoB B pexumax M, YHM.
78 3 [TamsaTe MukpokonTposnepa. Coxpanenne Hactpoek Bo FLASH-namsITh. 4
’ CunTblBaHUE HACTPOEK. 3arpy3ka nmporpaMmmel yepes Bootloader.
9,10 4 |Cucrema npepbiBaHUI MUKPOKOHTpoIiepa. [IpuopureTs! mpepbiBaHuii 4
11. 12 Amnanoro-1u@poBoi npeo6pa3f)BaTenb. 9CHOBHHG U IOIIOJIHUTENIbHBIE KaHAJIBI.
i 3 ’ 5  |Paborta B pexxume npepbiBanui. [Ipsimoit moctyn k namstu. [Tonkmrouenne 6
M3MEPUTENIbHBIX aHAJIOTOBBIX CUTHAJIOB.
14, 15, 6 Wutepodeiic! ces3u. [Tocnenoarensusie natepdeiicst SPI, 12C, UART. Ompoc 6
16 TaTYUKOB C MCIOJIb30BaHNEM MHTEP(EICOB.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Kox-
HanMeHoBaHUe WIIN KpaTKoe co/iepKaHue MPAaKTUYeCKOro 3aHATHs, CEMHUHapa | BO
3aHATHUSA [pa3zena
4acoB
Coznanue npoekTa Jiisi MUKpokoHTposuiepa STM32 ¢ ncnonb3oBaHUEM
1,2 1  [mporpammebl-koHpuUTypatopa STM32CubeMX, cpenbl pazpadbotku IAR 4
Embedded Workbench
PaboTa ¢ TMHUSAMU TOPTOB BBOJA-BbIBOAA. [loIKITIOUEHHE TUCKPETHBIX
3,4 1  |ynpaBisitoniux cUrHajoB (TymOuep, KHOIKa), pOpMUpPOBAHUE TUCKPETHON 4
BBIXO/ITHOW MH(OpMAINH (CBETOIUOIbI)
5.6 ) Taiimeprl-cueTunku. Cucrema TaKTHPOBAHHS. Pacyet BpeMeHHBIX MHTEPBAJIOB B 4
3aBHCHUMOCTHU OT YaCTOThl TAKTUPOBAHUS TaliMepa-cueTuHKa.
78 ) Pacuer cKBa)XHOCTH M KO3 PHIIMEHTA 3aMIOTHEHHUS, HCIIOB30BaHUE TaiiMepa B 4
’ pexume [TUM
9.10 3 Pa6ota ¢ Flash-namstero. CoxpaHeHHE U CUNThIBAHUE HACTPOCK. Aapecarus 4
’ namsTH, paboTa ¢ yKa3aTesIMU.
11,12, 5 Amnanoro-1ugpoBoit npeodpazonarenb. M3mepenne HanpsKeHUs KaK 6
13 SKBHBaJIEHTA (PU3UYECKOM BETUUUHBI.
14, 15, 6 OOMeH TaHHBIMU MEXly MUKpOKOHTposuiepamu o untepdericy UART. Onpoc 6
16 natunkoB 1o uarepdericam SPI, [12C. Pabora ¢ JKKU.




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

Cnucok nurepaTypsl (C yKa3aHHEM Koi-
IMogsun CPC pasnenos, miaB, cTpaHuil) / cceiika Ha  [CeMecTp| BO
pecypc JacoB
Tema 1: nexmuu 1,2 Tema 2: nexmuu 3, 4
(cmaiiner 1-23), 5 (cnatiaer 16-37) Tema 3:
[TonrotoBka k nuddepeHpoBaHHOMY ek S(cnaiael 38-49) Tema 4: nekius 4
N . 3 20
3a4eTy (cmaiinbr 24-38), nekmus S(cnaiasr 1-15)
Tema 5: nexuus 6 Tema 6: nexium 7, 8, 9,
10, 11
[ToaroToBKa K BRIMOTHEHUIO MTPAKTUYECKUX .
DOC Ha BBIIOIHEHNAE KAXKION
paboT u oopmIIeHHE OTYETOB 110 3 51,75

[paKTHYECKUM paboTam

MPaKTHUECKOI paboThI

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTpons kauecTBa 0cBOE€HUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoabubie meponpusitus (KM)

HazBanue
KOHTPOJILHOTO
MEPONPUATHUS

No
KM

Ce-
MECT]

Bun
KOHTPOJISI

Bec

Yuu-
THIBA-

Makc.

[Topsiiok HaYMCIIeHUs: OAIIIOB
Oamn

ercsa B [1A

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 1

1 - pabora BbIIOJTHEHA

0 - paboTa He BHITIOJTHEHA 3a4eT

Qg pepeHIIMPOBaHHBIN

Texymuit
KOHTPOJIb

[IpakTnueckas
pabora 2

Ha BeInIONTHEHME
MPaKTUYECKOM padoThI
OTBOAUTCA 2 HeNenu (cuuTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHHS ).

5: BeInonHeHue npakTu4ecKoin
paboTHI MOJTHOCTHIO U B CPOK,
NpaBUIbHOE 0(OpMIIEHHUE
oTyeTa

4: BpInosHEeHNE NIPaKTHYECKOU
PabOTHI TIOJTHOCTHIO C
0I103/1aHUEM He OoJiee ueM Ha
7 nHE#, MpaBUIIbHOE
odopmIIeHHE OTYeTa

3: BeinonHeHne NpaKkTHYECKOM
pabOoThI MOTHOCTHIO C
oro3gaHueM Oosee yeM Ha 7
THEH, TpaBUIIBHOE
odopmMIleHHEe OTYETa

2: BrlnosnHeHne NpakTHYECKOU
PabOTHI MOJTHOCTHIO C

3a4CT

nudpepeHITpoBaHHbII




ornOkaMu B 1 nim 2
3aJaHUIX.

1: BoinonHeHUe NpakTU4eCKon
PabOTHI C MPaBUIILHBIM
BBLITTOJTHEHHEM 1 miu 2
3aJaHui.

0: PaboTa He BBIIOJHEHA WIIH
BBITNIOJIHEHA MOJTHOCTBIO
HETPABIIILHO.

Texymumii
KOHTPOJIb

IIpakTrueckas
pabora 3

Ha BrinosineHune
MPaKTHYECKOM paboThI
OTBOIUTCS 2 HEAETH (CUnuTas
OT JaThl OKOHYaHUS
BBITIOJTHCHHS ).

5: BeinonHeHne NpaKkTHYeCKOM
palbOoThI MOJTHOCTHIO U B CPOK,
MpaBUILHOE OPOpPMIICHUE
oTueTa

4: BBIITOJIHEHHE TPAKTHYECKON
pabOoThI MOTHOCTHIO C
OII03JaHNeM He Oojlee YeM Ha
7 THEHU, IPABUIIBLHOE
odopmMIleHHEe OTYeTa

3: BelllosiHEHNE TPAKTUYECKON
PabOTHI TIOJTHOCTHIO C
oro3ianuemM 0osee yeM Ha 7
TTHEH, IPABUIIBHOE
oQopmIIeHHE OTYeTa

2: BpInosHEHNE MPaKTHYECKON
pPabOoThI MOTHOCTBIO C
ommOkamu B 1 nmu 2
3a1aHUsX.

1: BeinmonHeHne npakTH4YeCcKOn
paloThI ¢ MPaBUIBHBIM
BBITTOJTHEHNUEM | Uin 2
3aJaHUMN.

0: PaGoTa He BBIIOJTHEHA WU
BBITIOJTHEHA [TOJIHOCTHIO
HENPaBUIBHO.

Qg epeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 4

Ha BeInosTHEHME
MPaKTUYECKOM padoThI
OTBOJUTCS 2 HENleu (cunTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHMUS ).

5: BeInonHeHue npakTU4eCcKoin
paboTHI OJTHOCTHIO U B CPOK,
paBUIbHOE 0(OpMIIEHUE
oTyeTa

4: BeInosHEHNE IPaKTHYECKOU
PabOTHI OJTHOCTHIO C
0I103/1aHUEM He OoJiee yeM Ha
7 THEW, IPaBUIIBHOE
odopmieHue otuera

3: BolnonHeHNE MpakTHYEeCKON
pPaOOThI MOJTHOCTBIO C
onozgaHuem Oosiee yeM Ha 7

nudepeHIpoBaHHbIN
3a4eT




ITHEI, IPaBUIIBHOE
odopMIIeHHEe OTYeTa

2: BrinosnHeHne NpakTHYECKOU
PabOTHI TIOJTHOCTHIO C
ornOkaMu B 1 nim 2
3aJaHUIX.

1: BoinonHeHUe NpakTU4eCKOn
PabOTHI C MPaBHIILHBIM
BBLITTOJTHEHHEM 1 miu 2
3aJaHui.

0: PaboTa He BBIIOJHEHA WIIH
BBINIOJIHEHA MOJTHOCTBIO
HETPABIIILHO.

Texymumii
KOHTPOJIb

IIpakTrueckas
pabora 5

Ha BeinosineHne
MPaKTHYECKOM paboThI
OTBOIUTCS 2 HEAETH (CUnuTas
OT JaThl OKOHYaHUS
BBITIOJTHCHHS ).

5: BeinonHeHne NpakTH4YeCKOM
palbOoThI MOTHOCTHIO U B CPOK,
MpaBUILHOE OPOpPMIICHUE
oTueTa

4: BIITOJIHEHHE TPAKTHYECKON
pPabOoThI MOJTHOCTBIO C
OIIO3JaHNeM He Oojlee YeM Ha
7 THEHU, IPABUIIBLHOE
odopmIIeHHEe OTYETa

3: BelllosiHEHNE TPAKTUYECKON
PabOTHI TIOJTHOCTHIO C
oro3ianueM 0osee yeM Ha 7
TTHEH, IPABUJIBHOE
oQopmIIeHHE OTYeTa

2: BpInoJTHEHNE TPAKTHYECKON
pabOoThI MOTHOCTHIO C
ommOkamu B 1 nmu 2
3a1aHUSAX.

1: BpinmonHeHne npakTH4YeCcKoOn
paloThI ¢ MPaBUIIBHBIM
BBITIOJTHEHNUEM | Uin 2
3aIaHUMH.

0: PaGoTa He BBIIOJTHEHA WU
BBITIOJTHEHA [TOJIHOCTHIO
HEIPaBWIBHO.

i pepeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 6

Ha BeInosIHEHME
MPaKTU4YECKOM padoThI
OTBOJUTCS 2 HeNleu (cunTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHMUS ).

5: BeInoaHeHue npakTU4eCcKoin
paboTHI OJTHOCTHIO U B CPOK,
paBUIbHOE 0(OpMIIEHUE
oTyeTa

4: BeIosHEHNE IPaKTHYECKOU
PabOTHI TOJTHOCTHIO C
0I103/1aHUEM He OoJiee yeM Ha

7 THEHW, IPABUIIBHOE

nudGepeHpoBaHHbII
3a4eT




odopMIIeHHE OTYeTa

3: BbINIOTHEHNE MTPAKTUYECKOU
paboTHI TOTHOCTHIO C
oro3gaHueM Oosee yeM Ha 7
ITHEI, IPaBUIIBHOE
odopMIIeHHEe OTYeTa

2: BrinosnHeHne NpakTHYECKOU
PabOTHI TIOJTHOCTHIO C
ommOkamu B 1 nau 2
3aJlaHUsX.

1: BoinonHeHne NpakTU4eCcKon
paboThI C MPaBUIBHBIM
BBITIOJTHEHUEM | uiu 2
3aJaHui.

0: PaboTa He BBITIOJTHEHA UITH
BBITIOJTHEHA MTOJTHOCTHIO
HETPABIILHO.

KOMIIBIOTEPHBIN TECT COCTOUT
13 40 Bonpocos. [IpaBuibHbIM

[Ipome- N .
KoMmiprorepHoe OTBET Ha Ka)K/Iblil BOIIPOC Qg epeHIIMPOBaHHBIN
7 3 | KyTouHas - | 40
TECTUPOBAaHNE onieHuBaercs B 1 6ami. Ha 3a4eT
arTecTanus
BBITIOJTHEHUE TECTA OTBOJUTCS
40 MUHYT.
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLlCHUBAHUSA
Bung nmpoMexxyToqHOM Kpurepun
P Y ITpouenypa npoBeneHus DHTED
aTTeCcTaluu OLICHUBaHUs
IIpomexyTouHas arrecTanys BKIOYAET KOMIIBIOTEPHOE
. B cooTBercTBHM C
Qg QepeHIMpOBaHHBIH TecTupoBaHue. KOHTpoIbHbIE MEPONIPUATHUS L 0.5.9.6
3a4eT IIPOMEKYTOYHON aTTECTALMNA ITPOBOISATCS BO BPEMs e
p Y ! POBOI P [Tonoxenus
g depeHIpPOBaHHOTO 3a4eTa.
6.3. OueHoyHbIe MaTEPUAJIBI
K p 5 Ne KM
OMITETEHINU €3yJbTaThl 00y4eHUs
4 Y 12l
VK- 3HaeT: MPUHLIUIIBI HOCTPOEHUS IM(PPOBBIX U3MEPUTENILHBIX YCTPOUCTB Ha 1L L
- o o L L L L L L
OCHOBE COBPEMEHHOU 3JIEMEHTHOM 0a3bl
VK- 'YMeeT: aHaIM3UPOBaTh METPOJIOTHYECKHE XapaKTePUCTUKU IIU(PPOBBIX IRRRANE
- T T T T T T T
M3MEPHUTENbHBIX KaHAJIOB
MMeeT npakTUYeCKUi OMBIT: MPOEKTUPOBAHUS LIUPPOBBIX U3MEPUTEIBHBIX
YK-2 YCTPOWCTB Ha COBPEMEHHOM JIEMEHTHOM 6a3e; mporpaMMHUpPOBAHUS HHH
KOHTPOJUIEPOB JIJIs OIIpoca HU(POBBIX CEHCOPOB
VK-6 'YMeeT: aHaJIM3UpoBaTh U IPOrHO3UPOBATH Pa3BUTHE U3MEPUTEIBHBIX AL
- o o N LN N
yCTPONCTB /17151 LU(POBOM MHYCTPUU

(DOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbHOMY MCPOIIPUATHUIO

HaxoOATCA B ITPUITOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIHUIIIMHBI

IleuaTnas yqe6H0-MeTozmqec1caﬂ AOKYMECHTAIUA

@) OCHOBHAs TUMepamypa:




1.  PykoBOACTBO K KypCOBOMY IIPOEKTHPOBAHUIO 11O AIIEKTPOHHBIM
ycTpoicTBaM aBroMatuku [ Texct| meron. ykazanus A. E. ['yaunun u np.; noxa pex.
O. H. Kazpmuna ; Yens0. monmutexH. UH-T M. JIeHnHCcKoro komcomorna, Kad.
ABromaruka u tenemexanuka ; FOYpl'Y. - Uenssounck: UznarensctBo YIIN, 1985. -
82 c. ni.

2.  Tymamun, A. E. ludposas cxemorexanka Yued. mocodue HOx.-Ypan.
roc. yH-T, Kad. Apromatuka u ynp.; OYpI'Y. - Uensabunck: UznarensctBo KOYpI'Y,
2000. - 129,[1] c. ni. anexTpoH. Bepcus

0) OononHumenvHas 1umepamypa:
1.  nsugun, B. M. Ludpossle n3MepuTeabHble yCTPOCTBa Y UeOHUK
JU1st By30B 110 criell."MHpopM.-u3mep. Texuuka'. - 2-e¢ usj., nepepad. u goi. - M.:
Bricmrasg mikoma, 1981. - 335 ¢. m.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  Omnucanue paboOThI ¢ MUKPOITPOIIECCOPHBIMHU YCTPOMCTBAMU
2.  KoHcrekr nekimii

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  Onucanue pabOThl ¢ MUKPOIPOLIECCOPHBIMU YCTPOMCTBAMU

2.  KoHcrekr nekumii

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

HaumenoBanue
Bu ecypca B
No g peeyp . bubnunorpaduyeckoe onrcanue
JTUTEPATyphl ANEKTPOHHOU
dbopme
MyxanuH, JI. I. CxeMoTeXHUKa U3MEPUTEIIbHBIX YCTPOMCTB :
DIEeKTPOHHO-

OCHOBHAS o ——— yaeOHoe mocodbue s cro / JI. I MyxanuH. — 2-e u3j., cTep.

1 ImTeparypa R — Cankr-IlerepOypr : Jlans, 2022. — 284 ¢. — ISBN 978-5-
w3natensersa Jlas 8114-8972-5. — Tekcr : aneKTpoHHbIH // JIaHb : 3IeKTpOHHO-
oubamoreyHas cucteMa. https://e.lanbook.com/book/185993

Konuenkos, B. . CemeiicTBO MUKpOKOHTpOsiepoB STM32.

JJIEKTPOHHO- [IporpammupoBanue U NpuMeHeHue : yueoHoe nocoodue / B. 1.
b OcHoBHas OubIMoTeUHAs Konuenkos, B. H. CxakynoB. — Bonrorpaz : Boar['TV, 2015.
UTEpATypa cucreMa — 78 c. — ISBN 978-5-9948-2007-0. — TekcT : 31eKTpOHHBIN
n3narenbcTBa JIanb|/ JIaHb : 3EKTPOHHO-OMOIMOTEYHAs CUCTEMA.
https://e.lanbook.com/book/157224
JJEeKTPOHHO- JlanunuH, A. A. V3MepeHus B paiM0O3JIeKTPOHUKE : ydeOHOe
3 JlononHuTenbHas |[0MOIHOTEUHAs nocobue / A. A. Jlannnun, H. C. JlaBpeHko ; noz peaaxmueit A.
ureparypa cucreMa A. lanununa. — Canxrt-IletepOypr : Jlans, 2017. — 408 c. —

n3natenbeTBa JIaub|[ISBN 978-5-8114-2238-8. https://e.lanbook.com/book/89927

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUECHHS:

1. Microsoft-Windows(6eccpodno)
2. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)
3. STMicroelectronics-STM32CubeM X (6eccpouHo)



4. -Microsoft Visual Studio (6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

OcHoBHOE 000py/I0BaHUE, CTEH/IBI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

Bun 3anstuit a];; MIPeyCTaHOBJICHHOE MTPOrpaMMHOE 0OecieueHe, UCTIONIb3yeMOe JUIs
pa3IMYHBIX BUOB 3aHSATHHA
[IpakTnueckue 530 [I[IK ¢ ycranosnenuasim [10, makerHas miara STM32F3Discovery, miara
3aHATHUS U ceMuHaphl [(30) [pacmupenus, mudposoi octmmiorpad AKUII-72205a MSO
ro— 534 |AymuTtopus 060pymOBaHa MPOSKTOPOM JIJIsi TPOBEICHHUSI JISKITHH C
(36) |ucmonp30BaHMEM MaTEpUAIOB IMPE3EHTAIMHA




